Oxidative stress affects the junctional integrity of retinal pigment epithelial cells.
Oxidative stress has been implicated in the pathogenesis of age-related macular degeneration. The cell line ARPE-19 was therefore examined for response to oxidative stress and its effect on stress protein induction and junctional integrity. ARPE-19 cell viability after 1 week or 5 weeks in culture was assessed in response to different concentrations of hydrogen peroxide. The response to sublethal doses was assessed by examination of heme oxygenase (HO)-1, Hsp27 and Hsp70 by immunofluorescence and Western blot analysis. Immunofluorescence was used to investigate the localization of the junctional proteins zonula occludens (ZO)-1, occludin, and N-cadherin, and beta-catenin. Subcellular fractionation was used to assess any redistribution of beta-catenin. Monolayer integrity was examined by measurement of flux of rhodamine-conjugated dextrans from the apical to basal aspect of cells. ARPE-19 cells cultured for 5 weeks were less sensitive to chronic oxidative stress induced by hydrogen peroxide than those cultured for 1 week. The more differentiated ARPE-19 cells had higher steady state levels of Hsp27 and Hsp70. The response to stress also differed with time in culture. The localization of junctional proteins, which became strongly peripheral after 5 weeks in culture, became disrupted after oxidative stress, and cytosolic beta-catenin increased. Chronic oxidative stress also increased paracellular flux across the monolayer. Increased resistance to chronic oxidative stress with differentiation in ARPE-19 cells correlated with higher steady state levels of Hsp27 and Hsp70. Oxidative stress disrupted RPE cell junction and barrier integrity, which may contribute to the pathogenesis of diseases related to RPE through disruption of the blood-retinal barrier.